Reports of environmental problems in the former Soviet Union, including excess use of pesticides, have led to concems about high levels of conmnaion in humans, but little information is available to assess whether these concerns are warranted. Samples ofbreast milk from 197 women from two cities in Ukraine were analyzed for p,p'-DDT, p,p'-DDE, endrin, dieldrin, heptachlor epoxide, trans-nonachlor, oxychlordane, hexachlorobenzene, 3-hexachlorocydohexane (HCH), and 18 polyhlorinated biphenyl congeners, and results were compared to previous reports from Europe. TIhe median P-HCH concentration was 731 nglg milk fat, which is higher than other reports from Europe but lower than reports from other parts of the world. The median DDE concentration was 2,457 nglg milk fat, which is higher than most but not ali other reports from Europe. Co 
The presence of a variety of organochlorine contaminants in breast milk has been reported over many years from numerous parts of the world (1); most women whose milk has been examined show at least some degree of contamination. The organochlorines found in milk include a variety of pesticides and various industrial chemicals such as polychlorinated biphenyls (PCBs). Many of these compounds bioaccumulate and have long half-lives in humans. They have been shown to have a wide variety of toxic actions, although not all have been shown to have significance for human health (1) (2) (3) . The examination of breast milk can be used to indicate the general level of contamination, and thus of potential health risk, in the population. Such examinations can also be used more specifically to examine the possible risks to infants, either from transplacental exposure, which occurs during the sensitive prenatal period, or from consumption of breast milk, which transfers large quantities of chemical from mother to child.
Serious concerns have been voiced about environmental problems in the former Soviet Union. One of many specific concerns that has been raised is careless use of pesticides, with reports of inappropriate and excess use (4, 5) . Excess 
Materials and Methods
The subjects were chosen from among the participants in a study of reproductive and child health being carried out at several sites in Ukraine (11 Samples were analyzed by high resolution capillary gas chromatography using electron capture detection (12) . Approximately 3 g of milk (wet weight) was used for the analysis. After The median concentrations are shown for the two cities separately in Table 2 ; the percent below the MDL is also shown. Differences between the two cities are evident. HCB, trans-nonachlor, oxychlordane, and heptachlor epoxide were all statistically significantly higher in Dniprodzerzhinsk than in Kyiv, as were many of the PCB congeners. Endrin, conversely, was significantly more likely to be detected in Kyiv.
Older women tended to have higher levels than did younger women ( Table 3) . The difference was statistically significant for p,p'-DDE, f-HCH, HCB, transnonachlor, oxychlordane, and several PCB congeners. The differences are larger if only primiparous women are included.
As expected, the pesticides do not occur independently. p,p'-DDE and p,p'-DDT have a correlation of 0.71. The median ratio of the more persistent p,p'-DDE to the less persistent p,p'-DDT is 7.5; this is typical of people with little recent exposure to the parent compound. Heptachlor epoxide, trans-nonachlor, and oxychlordane, all of which are components of technical chlordane, have correlations with each other of 0.64-0.67. Other correlations among pesticides are < 0.6. There are also high correlations among some of the PCBs (Table 4 ). All correlations between pesticides and PCBs are < 0.6.
Discussion
The ,B-HCH concentrations seen in this study, with a median of 731 ng/g milk fat, are high compared to those seen in other reports from Europe. Recent large studies, for example, reported 3-HCH concentrations (in nanograms per gram of milk fat) of 64 in 1990 and 56 in 1991 from Germany (13); a median of 60 from the United Kingdom (14) ; and a median of 80 from the Netherlands (15). Hernandez et al. (16) reported a mean of 235 ng/g milk fat; this is among the highest previously reported from Europe. Whereas the concentrations in the present study are higher than those usually reported from Europe, they are comparable to or lower than levels seen in some other parts of the world. They are comparable to reported concentrations (nanograms per gram of milk fat) from the (13) and Italy (27) , and they are much lower than those seen in a report from Spain (29) . There are fewer reports of concentrations of trans-nonachlor and oxychlordane from Europe. Recent results reported from Sweden (22) and Norway (30) are similar to those seen here. Results from Finland (31, 32) are lower. Heptachlor epoxide levels in the present study are similar to or lower than those seen in recent large studies from the Netherlands (15) and Germany (33, 34) . Dieldrin levels seen here are similar to or lower than those seen in the Netherlands (15), Germany (13) , and the United Kingdom (14) . Endrin is seen in a minority of samples in this study, which is similar to most other reports (1) .
Comparing concentrations of PCBs across studies is complicated because there are many congeners, and the congeners reported are not always the same. Congeners 153 and 138, which usually have the highest levels, are reported in many studies. Our results are within the range reported from Europe; they are comparable to those seen in reports from Sweden (22) and the Netherlands (35) . Furst et al. (13) from Germany reported higher concentrations, and Dwarka et al. (14) from the United Kingdom reported lower concentrations. Two pooled samples from Kyiv, analyzed as part of a World Health Organization survey, have values below the medians but within the ranges in the current study (36).
We have shown some differences between the concentrations of milk contamination in the two cities. However, the magnitude of these differences were generally modest. trans-Nonachlor, oxychlordane, and several PCBs were about 40% higher. Compared to the differences seen from one country to another, the size of the differences between the cities is small. We have also shown an increase in concentrations with the age of the mother; this has been previously reported (1) and is due to the long half-lives of these chemicals.
We expected that there might be unusual contamination of breast milk in Ukraine because of reported excess use of pesticides in the past. P-HCH and DDE/DDT show levels that are higher than those reported from other European countries, and other chemicals measured here do not. The consequences of this contamination for infants are not clear. Follow-up of the children born to the women in this study is ongoing.
